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Table 1. COMMAND LIST OF MKE CD-ROM 


Operation 





Code Command Name 
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1.1 Preface 


This document details the implementation of an SCSI command set for 
MKE’s CD-ROM device. This implementation complies with the ANSI 
X3.131-1986 standard. There are extensions to the SCSI interface 
included for audio control. 


1.2 Physical Characteristics 


The MKE’s SCSI controller uses a single-ended asynchronous SCSI 
interface that complies with the physical characteristics of ANSI 
X3.131-1986. Please refer to that standard for detailed information. 

The controller can supprot up ta seven MKE’s CD-ROM drives connected in 
a daisy-chain fashion through the MKE’s CD-ROM interface. 


1.3 Logical Characteristics 


The logical characteristics of the controller comply with ANSI 
X3.131-1986 for a single-ended asynchronous implementation. The 
controller supports disconnect/reconnect. Several additional logical 
characteristics.are disc issued here ta aid in understanding the - 
operation of the drive and the controller. 


1.4 Conditions 


This section describes certain conditions as they relate to the 
operation of the drive and the interface. 


1.4.1 Power-on Condition 


The power-on condition occurs when power is first applied to the unit. 
The controller performs power-on diagnostics and checks for logical 
units present. If a caddy is inserted, the drive attempts to read the 
table of contents and to seeks 0 minuite 2 secondes 0 flame. If a 
failure in power-on diagnostics occurs the controller will return 
a CHECK CONDITION status. If after the caddy is inserted it does not 
seat properly , or the drive is unable to focus, or the drive is 
unable to achieve spindle lock-up or the table of contents is not 
recovered the controller will return a CHECK CONDITION status. 


1.4.2 Reset Condition 


The reset condition occurs whenever the RST signal is asserted, or a 
BUS DEVICE RESET message is received. ? 


1.4.3 Unit Attention Condition 

The unit attention condition occurs following a power-on condition, a 
reset condition, the insertion of a caddy with the successful recovery 
of the table of contents or the receipt of a MODE eEnEts commas fron 
another initiator. 


The unit attention condition will persist for each initiator until 
that initiator issues a command to the logical unit for which the 
controller returns a CHECK CONDITION status. If the next command from 
that initiator to the logical unit (following the CHECK CONDITION 
status) is REQUEST SENSE, then the UNIT ATTENTION sense key is 
returned. If any command other than REQUEST SENSE is received, the unit 
attention condition is lost. | 


If more than one unit attention condition occurs the last unit 
attention condition be reported. 


If an INQUIRY command is received from an initiator with a pending 
unit attention condition the controller will perform an INQUIRY 
command and will not clear the unit attention condition. 


If a REQUEST SENSE command is received from an initiator with 
a pending unit attention condition then the controller will discard any 
pending sense data, report UNIT ATTENTION sense key, and clear the unit 
attention condition for that initiator. The additional sense code will 
be set to the appropriate value. 


1.4.4 Ready Condition / Not Ready Condition 


The ready condition occurs after a caddy is inserted and the table of 
contents has been recovered from the disc. 


A not ready condition. occurs for the following reasons: 


1) These is no caddy inserted. 

2) The drive is unable to recover the table of contents. 

3) The controller cannot select drive. (This can only occur if 
the controller was previously able to select the drive). 


A check condition status will be returned for the drive not ready 
condition only for commands that require or imply a disc access. The 
following commands will not return a check condition status for the not 
ready condition: 


1) REQUEST SENSE | 4) RESERVE 


2) INQUIRY 5) RELEASE 
3) MODE SELECT - | 6) MODE SENSE 


The following commands will return a check condition status for the 
not ready condition: 


1) TEST UNIT READY 11) READ SUB- CHANNEL 

2) REZERO UNIT | 12) READ TOC | 

3) READ . 13) READ HEADER 

4) SEEK 14) PLAY AUDIO(10) 

5) START/STOP UNIT 15) PLAY AUDIO MSF 

6) RECEIVE DIAGNOSTIC RESULT 16) PLAY AUDIO TRACK/INDEX 
7) SEND DIAGNOSTIC | 17) PLAY TRACK RELATIVE 

8) READ CAPACITY 18) PAUSE/RESUME 

9) READ EXTENDED 19) PLAY AUDIO(C12) 

10) SEEK EXTENDED 20) PLAY TRACK RELATIVE(12) 


1.5 ATTENTION Condition 


The ATTENTION Condition allows an initiator to inform the controller 
that the initiator has a message ready. The controller may get this 
message by performing a MESSAGE OUT phase. 


The initiator creates the ATTENTION condition by asserting ATN at any 
time except during the ARBITRATION or BUS FREE phase. 


The initiator will assert the ATN signal before releasing ACK for 

a byte transferred in a bus phase for the ATTENTION condition to be 
honored before transition to a new bus phase. An ATN asserted later 
might not be honored until a later bus phase and then may not result in 
the excepted action. A controller will respond with MESSAGE OUT phase. 


1.6 Messages 


Table ti-1l 
Message Codes 

Code Type Description © Direction 
00h M COMMAND COMPLETE In 
02h 0 SAVE DATA POINTER In 
03h M RESTORE POINTERS In 
04h 0 DISCONNECT In 
05h 0 INITIATOR DETECTED ERROR | Out 
06h M ABORT Out 
07h M MESSAGE REJECT In Out 
08h M NO OPERATION Out 
09h 0 MESSAGE PARITY ERROR Out 
OCh M BUS DEVICE RESET Out 
ODh - 7Fh R RESERVED 
80h - FFh M IDENTFY In Out 
Key: M = Mandatory 

0 = Optional 

R = Reserved 

In = Target to initiator 

Out = Initiator to target 


The single byte messages (Table 1-1) are listed along with their code 
values and their definitions. 


COMMAND COMPLETE OOh. 

This message is sent trom a target to an initiator to indicate that 
the execution of a command has terminated and that valid status has been 
sent to the initiator. After successfully sending this message, the 
target shall go to the BUS FREE phase by releasing BSY. 


SAVE DATA POINTER O2h. 
This message is sent from a target to direct the initiator Eg save a 
copy of the present active data pointer for the currently attached 
logical unit. 


RESTORE POINTERS O3h. 

This message is sent from a target to direct the initiator to restore 
the most recently saved pointers (for the currently attached logical 
unit) to the active state. Pointers to the command, data, and status 
locations for the logical unit shall be restored to the active pointers. 

Command and status pointers shall be restored to the beginning of the 
present command and status areas. The data pointer shall be restored to 
the value at the beginning of the data area in the absence of a SAVE 
DATA POINTER message or to the value at the point at which the last SAVE 
DATA POINTER message occured for that logical unit. 


DISCONNECT 0Q4h. | 

This message is sent from a target to inform an initiator that the 
present physical path is going to broken Cthe target plans to disconnect 
by releaseing BSY), but that a later reconnect will be required in order 
to complete the current operation. If the initiator detects the BUS 
FREE phase Cother than as a result of RESET condition) without first 
receiving a DISCONNECT or COMMAND COMPLTETE message, the target 
intentionally creates this condition, the target shall clear the current 
command. This message shall not cause the initiator to save the data 
pointer. 


INITIATOR DETECTED ERROR  OO5h. 

This message is sent from an initiator to inform a target that an 
error (e.g., parity error) has occurred that does not preclude the 
target from retrying the operation. Although present pointer 
integrity is not assured, a RESTORE POINTERS message or a disconnect 
followed by a reconnect, shall cause the pointers to restored to their 
defined prior state. 


ABORT O6h. | 

This message is sent from the initiator to the target to clear the 
present operation. If a logical unit has been identified, all pending 
data and status for the issuing initiator from the effected logical unit 
Shall be cleared, and the target shall go to the BUS FREE phase. 

Pending data and status for other initiator shall not be cleared. If 
a logical unit has not been identified, the target shall go to the BUS 
FREE phase. No status or ending message shall be sent for the 
operation. It is not an error to issue this message to an logical unit 
that is not currently performing an operation for the initiator. 


MESSAGE REJECT O7h. 3 

This meassage is sent from either the initiator or traget to indicate 
that the last message it received was inappropriate or has not been 

implemented. 


In order to indicate its intentions of sending this message, the 
initiator shall assert the ATN signal prior to its release of ACK for 
the REQ/ACK handshake of the message that is to be rejected. When a 
target sends this message, it shall change to MESSAGE IN phase snd send 
this message prior to requesting additional message bytes from the 
initiator. This provides an interlock so that the initiator can 
determine which message is rejected. 


This message shall be implemented if any other optional messages are 
implemented. 


NO OPERATION O8h. a 

This message is sent from an initiator in response to a target’s 
request fot a message when the initiator does not currently have 
any other valid message to send. 


peneeee a 


MESSAGE PARITY ERROR O93h. 
This message is sent from the initiator to the target to indicate that. 
one or more bytes in the last message it received had a parity error. 


In order to indicate its intentions of sending this message, the 
initiator shall assert the ATN signal prior to its release of ACK for 
the REQ/ACK handshake of the message that has the parity error. This 
provides an interlock so that the target can determine which message has 
parity error. 


BUS DEVICE RESET OCh. 
This message is sent from an initiator to direct a target to clear all 


current commands on that SCSI device. This message forces the SCSI 


device to an initial state with no operations pending for any initiator. 
Upon recognizing this message, the target shall go to the BUS FREE 
phase. 


Reserved ODh to 7Fh. 
These message codes are reserved for future standardization. 


IDENTIFY 80h to FFh. 

These message are sent by either the initiator or the target to 
establish the physical path connection vepeen an initiator and target 
for a particular logical unit. 


Table 1-2 
Desiription of IDENTIFY Message Bit 
Bit. Description 
T tee nes This bit always set to one distinguish these message from 


the other messages. 

6 tee eee This bit is only set to one by the initiator. When set to 
one, it indicates that the initiator has the ability to 
accommodate disconnection and reconnection. 


Bote eee Reserved. 


2 ~ Do ceeeee These bits specify a logical unit number in a target. Only 


one logical unit number shall be identified for any one 
selection sequence; a second IDENTIFY message with a new 
logical unit number shall not be issued before the bus has 
been released (CBUS FREE phase). 

When sent from a target to an initiator during reconnection, | 
an implied RESTORE POINTERS message shall be performed by the 
initiator prior to completion of this message. 


1.7 SCSI Error Conditions 


This section describes the various SCSI bus related errors which can 
occur during the execution of a command and the actions taken by the 
target in response to these errors. 

A proper handling of the SCSI bus related errors is by the 
implementation of: 

~ most message of the Error Recovery Set by Baek target and initiator. 
- Bus Parity enabled in both target and initiator. 


1.7.1 Target Mode Error Conditions 

Under several error conditions the target may change the phase to BUS 
FREE without correctly terminating the command Ci.e. No Disconnect or 
Command Complete message sent to the initiator). The target shall then 
clear all information regarding the command, to the exception of Sense 
Data Cif any), and shall not attempt to reconnect to the initiator. 

The initiator shall consider this as a catastrophic error. 

The initiator may issue a REQUEST SENSE command attempting to recover 
further information concerning the catastrophic error. 


1.7.2 Message Out Phase Parity Error 
Parity is optional, the following does not apply to those SCSI devices 
communicating on the bus which are not configured with Parity enabled. 
When the target detects a Parity error during the MESSAGE OUT Phase, 
it may retry the MESSAGE OUT phase using the following sequence: 

1 - Continue the REQ/ACK handshakes until the initiator negates ATN 
Call message bytes received). 

2 ~ Notify the initiator to resend all previous Message Out message 
bytes within the current phase, by not changing the phase and by 
asserting REQ. 

3 - The initiator shall then resend all previous message bytes. 


If the message is not received correctly, the target may process the 
error using one of the following sequences: 
1 - Immediately go to BUS FREE phase with no Sense Key/Sense Code 
information set. 
2 - Terminate the present command wrth a CHECK CONDITION status and 
| set the Sense Key/Sense Code to “Aborted Command/SCSI Interface 
Parity Error” This error does not prevent the initiator from 
retrying the command. 


1.7.3 Command Phase Parity Error, 
Parity is optional, the following does not apply to those SCSI devices 
communicating on the bus which are not configured with Parity enabled. 
When the target detects a parity error during the COMMAND phase, it 
may retry the COMMAND phase using the following sequence: 
1 - Change the phase to MESSAGE IN, 
2 - Send the initiator a Restore Pointer message to reset the 
command pointer to the byte 0 of the command. 
3 - Attempt to receive all command bytes over. 


If the command is not received successfully, the target will abort the 
command using one of the following sequences: 

1 - Immediately go to the BUS FREE phase with No Sense Key/Sense 
Code information set. 

2 - Terminate the command with a CHECK CONDITION status and set the 
Sense Key/Sense Code to "Aborted Command/SCSI Interface Parity 
Error” This error does not prevent the initiator from retrying 
the command. 
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1.7.4 DATA OUT Phase Parity Error 
Parity is optional, the following does not apply to those SCSI devices 
communicating on the bus which are not configured with Parity enabled. 
When the target detects a parity error during the COMMAND phase, it 
may retry the COMMAND phase using the following sequence: 
1 - Change the phase to MESSAGE IN, 
2 - Send the initiator the Restore Pointer message to reset the data 
pointer to the first bytes. 
3 - Change the phase to DATA OUT to receive the data over again. 


If the data is not received successfully, the target will terminate 
the command with a CHECK CONDITION status and set the Sence Key/Sence 
Code to "Aborted Command/SCSI Interface Parity Error”. This error does 
not prevent the initiator from retrying the command. 


1.7.5 Initiator Detected Error Message 
If the target receives an "Initiator Detected Error” message, it may 
retry the previous operation using the following sequence: 

1 - Change the phase to MESSAGE IN, 

2 - Send to the initiator the Restore Pointers message. 

3 - Terminate the current command with a CHECK CONDITION status and 
set Sense Key/Sense Code to "Hardware error or Aborted 
Command/Initiator Detected Error”. This error does not prevent 
the initiator from retryingthe command. 


1.7.6 Reject Messages | 

When the target receives a "Message Reject” message from the 
initiator, it may retry the operation by resending the message. If the 
message cannot be sent successfully, the target will take the following 
action, based on which message was rejected. 


COMMAND COMPLETE: The target shall go to BUS FREE phase and not 
consider this as an error. 


SAVE DATA POINTER: The target shall assume that the initiator does not 
support the Save Data Pointer message, shall not attempt to disconnect 
from the bus, but shall complete the command. 


RESTORE POINTERS: Since the Restore Pointers message is normally used 
during retries or error recovery, the target shall abort the retry or 
recovery attempt, assume that the error is unrecoverable, then complete 
the command according to the error condition. 


DISCONNECT: The target shall not disconnect and shall continue the 
current command. This condition does not preclude the target from 
attempting to disconnect at a later time. 


MESSAGE REJECT: The target shall immediately terminate the command with 
CHECK CONDITION status and set the Sense Key/Sense Code to “Hardware 
Error or Aborted Command/Message Reject Error. ‘ 


IDENTIFY: Sent to reconnect. The target shall immediately go to the 
BUS FREE phase and abort the command. No further reconnection shall be 
attempted, and no STATUS or MESSAGE IN phase with Command Complete 
message shall be create by the target. The target shall set the Sense 
Key/Sense Code to “Hardware Error or Aborted Command/Message Reject 
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1.7.7 Initiator Message Prity Error 

When the target receives a Message Parity Error message from the 
initiator, it may retry the operation by resending the original message 
once. If the message cannot be sent successfully, the target shall 


immediately go to the BUS FREE phase and abort the current SCSI command. 


No further reconnection shall be attempted, no status or Command 
Complete message shall be returned for the command. The target shall 
set the Sense Key/Sense Code to "Hardware Error or Aborted Command/SCSI 
Interface Parity Error” 


1.7.8 Reselection Timeout 
When the target attempts to reselect to the initiator and the 
initiator does not respond within a Selection Timeout Delay, the 


reselection shall be aborted. The target may attempt reselection one or 
more times. The target shall determine after how many attempts to abort 


the command. No further reconnection shall be sttempted and no status 
or Command Complete message shall be created for the command. The 
target shall set Sense Key/Sense Code to "Hardware Error or Aborted 
Command/Select-Reselect Failed”. 


1.7.9 Internal Target Error : 

If an error occurs within the target which is related to the SCSI 
hardware or firmware, the target shall terminate the present command 
with a CHECK CONDITION status and set the Sense Key/Error Code to. 
"Hardwaer Error or Aborted Command/Internal Controller Error”. This 
error dose not prevent the initiator from retrying the command. 
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1.8 Status 


A status byte shall be sent from the target to the initiator during 
the STATUS phase at the termination of each command as specified in 
Tables 1-3 and 1-4 unless the command is cleared by an ABORT message, by 
a BUS DEVICE RESET message, or by a “hard” RESET condition. 





Table 1-3 
Status Byte 
Te a ae re rc er re er a rr re: ee ee 
Byte | 7 ; 
0 R ' Vendor Unique | Status Byte Code ! yo: 
Key: R = Reserved | 
Y = Vendor Unique 
Table 1-4 
Status Byte Code Bit Values 
StatusCes) Represented Type | Bit of Status Byte 
7 7 6 5 4 3 7 1 0 
GOOD | M R V Vv 0 0 O08 O Y 
CHECK CONDITION M R Vy Vy 0 0 0 1 V 
BUSY © M R Vy V 0 1 0 0 V 
RESERVATION CUNTLI CY M R Vy y 1 1 0 0 V 
Key: NM = Mondatory | 
R = Reserved bit | 
¥V = Vendor unique bit 


A description of the status byte code is given below: 


GOOD: This status indicates that the target has successfully completed 
the command. , | 


CHECK CONDITION: Any error, excption, or abnormal condition that causes 
sense data to be set, shall causé a CHECK CONDITION status. The REQUEST 
SENSE command should be issued following a CHECK CONDITION status, to 
determine the nature of the condition. 


BUSY: The target is busy. This status shall be returned whenever a 
target is unable to accept a command from an initiator. The normal 
initiator recovery action is to issue the command again at a later time. 


RESERVATION CONFLICT: This status shall be returned whenever an SCSI 
device attempts to access a logical unit or an extent within a logical 
unit that is received for that type of access to another SCSI device. 
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1.9 Command Descriptor Block 


The Command Descriptor Block (CDB) is a packet of six or ten bytes 
sentfrom the host computer during a COMMAND phase that requests the 
controller to perform some operation. 

The common parts of CDB are described here, 


1.9.1 Operation Code 


The operation code is the first byte of CDB and indicates whether a 
Six or ten byte is being sent. Each command has a unique operation code. 


1.9.2 Relative Address Bit 


The relative address bit is applicable to some ten byte commands. 
The controller does not implement relative addressing, that this bit 
must be set to zero. 


1.9.3 Starting Logical Address 


The starting logical address specifies the logical block at which the 
requested read, seek, or play operation is to begin. Not all CDB’s have 
starting logical address. 


1.9.4 Transfer Length 


The transfer length specifies the number of logical blocks to be 
transferred. A transfer length value of zero has spcial meaning in some 
commands. The size of the logical blocks can be set using the MODE 
SELECT command. 


1.9.5 Parameter Length 


The parameter length specifies the exact number of bytes of sense data 
that the host will transfer to the controller. 


1.9.6 Allocation Length 


The allocation length specifies the maxmum number of bytes that the 
initiator has allocated for returned sense data. An allocation length 
of zero indicates that no sense data will be transferred. This 
condition will not be considered as an error. The controller will 
terminate the DATA IN phase when allocation length bytes have been 
transferred or when all available sense data have been transferred to 
the initiator, whichever is less. 
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1.9.7 Flag and Link Bits 


The link bit set to one indicates that the initiator requests a link 
to the next command upon successful completion of the current command.: 
The link bit set to zero indicates that initiator does not want the 
commands linked. If the link bit is set to zero, the flag bit shall be 
set to zero. 


The controller does not implement the Flag and Link bits, that these 
bits must be set to zero. 


1.9.8 Address Reporting Formats (MSF Bit) 

several CD-ROM specific commands can report addresses either in 
logical or in MSF format. The READ HEADER, READ SUB-CHANNEL and READ 
TABLE OF CONTENTS commands have this feature. 


An MSF bit of zero requests that the logical block address format be 
used for the CD-ROM absolute address field or for the offset from the 
beginning of the current track expressed as a number of logical blocks 
in a CD-ROM track relative address field. This track relative logical 
address (TRLBA) value is reported as a negative value in 
twos-complement notation for transition areas that have decreasing MSF 
encoded relative addresses. 


An MSF bit of one requests that the MSF format be used for these 
fields. In certain transition areas the relative MSF addresses are 
decreasing positive values. The absolute MSF addresses are always 
increasing positive values. 


The M, S and F fields are expressed as binary numbers. The values 
match those on the media except for the encoding. The ratios of M fiel« 
units to S field units and S field units to F field units is reported 
in the mode parameters page. 
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2.1 COMMAND DESCRIPTION 


‘The following table lists the commands implemented in the controller. 


Table 2-1 3 
MKE’S CD-ROM Command List 
Operation . 

Code Type Command Name section 
00h i TEST UNIT READY a ae | 
O1lh 0 REZERO UNIT / hae es 
03h M REQUEST SENSE Piles 
08h Mf READ 2.1.4 
OBh 0 SEEK pe ire 
12h MH INQUIRY 2.1.6 
Poh,” 0 MODE SELECT Lake 
16h M RESERVE ae es 
17h M RELEASE 2.1.9 
1Ah 0 MODE SENSE yar ge | 
1Bh 0 START/STOP UNIT 2.1.11 
1Ch 0 RECEIVE DIAGNOSTIC RESULTS Diode bed 
1Dh M SEND DIAGNOSTIC Ve ee 
25h - I READ CAPACITY 2.1.14 
28h M READ EXTENDED 2a: feb 
2Bh 0 SEEK EXTENDED Qu lsd 6 
C2h y READ SUB-CHANNEL ym ere a 
Goh V READ TOC 2.1.18 
C4h Y READ HEADER Pd 9 
Gop Y PLAY AUDIOC1I0) 2.1.20 
C7h V PLAY AUDIO MSF 2.1.21 
C8h V PLAY AUDIO TRACK/INDEX Dale 2 
C9h y PLAY TRACK RELATIVEC1LO) Duka ds 
CBh V PAUSE/RESUME 2.1.24 
E5h Y PLAY AUDIO(C12) ee es 
ESh yo PLAY TRACK RELATIVEC12) 2.1.26 


Key: M = Command implementation is mandatory on SCSI standard | 
0 = Command implementation is optional on SCSI standard 


V = Command implementation is vendor unique on SCSI standard 


- 13 - 


2.1.1 TEST UNIT READY Command 


Table 2-2 
TEST UNIT READY Command 

ee a ee ee ee ee ee re er 
Byte | 3 | : 3 : : : ! 
0 | Operation Code (= O0h) : 

1 | Logical Unit Number 3 Reserved | 

2 ! Reserved | - : 

3 7 Reserved | | 
4 : Reserved 3 
5 3 Vendor Unique | Reserved ! Flag | Link | 


t 
fenneemetsevstnemnermenrentaretanmemart janie nse enhance a noe TST AS SOLS SS EST SSS SS SATS ATEN =f SUS RII Penne eS Sra SoS eae aRNSRSERPSENE Savenesnsnaravareressennsrssnarrae-aatanaecsvesTeas aaszrasnasairsctancesea comers | 


The TEST UNIT READY command provides a means to check if the logical 
unit is ready. This is not a request for a self test. If the logical 
unit would accept an appropriate medium-access command without returning 
CHECK CONDITION status, this command shall return a GOOD status. 
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2.1.2 REZERO UNIT Command 


Table 2-3 
REZERO UNIT Command 
a. Te ee ee oe ee ee ee 
Byte 3 : : ; : : | : 
0 3 Operation Code (= 01h) ! 
4 3 Logical Unit Number : Reserved : 
2 | Reserved : | 
3 | Reserved | 
9 | Vendor Unique | Reserved | Flag , Link | 


[ane nner Aenea aan D eee aN aT aA, SSeS Tao A eae eT Sro TSsaur a Osean Suir st aunts atten SrSoNEnSte anther aly TSAR SATERS, TESST TTT RARNTSaaeatasenSee Sanane—enneasnaananesneesenarseermnamacacaia 


The REZERO UNIT command requests that the controller set the logical 


unit toa specific state. 


When the controller is received this command, the logical unit seeks 
0 minute 2 secondes 0 flame. 
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2.1.3 REQUEST SENSE Command 


Table 2-4 
REQUEST SENSE Command | 
ee re re ee ee ee ee ee ee 
Byte; : 2 | , : : : 
0 | | Operation Code (= 03h) | 
1 ! Logical Unit Number | Reserved : 
2 | | Reserved : 
30} Reserved | | 
4 | Allocation Length ( OEh ) | 
5 3 Vendor Unique | Reserved 3 Flag | Link | 


Baa a aa a a 


The REQUEST SENSE command requests that the controller transfer sense 
data to the initiator. 


The sense data shall be valid for a CHECK CONDITION status returned on 
the prior command. This sense data shall be preserved by the controller 
for the initiator until retrieved by the REQUEST SENSE command or until 
the receipt of any other command for the same logical unit from the 
initiator that issued the command resulting in the CHECK CONDITION 
status. Sense data shall be cleared upon receipt of any subsequent 
command to the logical unit from the initiator receiving the CHECK 

CONDITION status. 


The allocation length specifies the number of bytes that the initiator 
has allocated for returned sense data. The controller shall terminate 
the DATA IN phase when allocation length bytes have been tranferred or 
when all available sense data have been tranferred to the initiator, 
whichever is less. Our cotroller usualy returns 14 bytes data to 
initiator. 


The REQUEST SENSE command shall return the CHECK CONDITION status only 
to report fatal errors for the REQUEST SENSE command. For example: 


(1) An unrecovered parity error occurs on the DATA BUS. 
(2) A controller malfunction prevents return of the sense data. 


If any nonfatal error occurs during the execution of the REQUST SENSE 
command, the controller shall return the sense data with a GOOD status. 


Following a fatal error ona REQUEST SENSE command, sehse data may be 
invalid. 


one eo 


| Table 2-5 
Error code 70h sense data format 


ee ae a a a a a er en er a a | a: 
Byte | ) | | ! : , 3 3 
0 | Valid: Error Code ( 70h ) : 
fs Reserved | 
1 
2 Reserved ! Sense Key ! 
3: (CMSB) 7 ! 
Sarasa a Information Bytes aaa 
6 (LSB) | 


7 Additional Sense Length ( 06h ) ! 
8 : (MSB) : 

: Command Specific Information Bytes aaa 
io | (LSB) 
ee Additional Sense Code 3 
13 Additional Sense Code Qualifier | 


A valid bit of zero indicates that the information bytes are not 
defined. A valid bit of one indicates the information bytes contain 
valid information as defined in this cocument. , 


The additional sense length specifies the number of additional sense 
bytes to follow. If the allocation length of the command descriptor 
block is too small to transfer all of the additional sense bytes, the 
additional sense length is not adjusted to reflect the truncation. 


The sense keys are described in Table 2-6. 
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Sense Key 


Ce ee 


th 


2n 


3h 


4h 


on 


6h 


Bh 


Table 2-6 
Sense Key Descriptions 


Descriptions 


we mee eee eet ee meee meme eee emt 


NO SENSE. 

Indicates that there is no specific sense key 
information to be reported for the designated 
logical unit. 


RECOVERED ERROR. 

Indicates that the last command completed successfully 
with some recovery action performed by the controller. 
Details may be determinable by examining the 
additional sense bytes and the information bytes. 


NOT READY. 

Indicates that the logical unit addressed cannot be 
accessed. Operator intervention may be required to 
correct this condition. 


MEDIUM ERROR. 


Indicates that the command terminated with 

a nonrecovered error condition that was probably 
caused by a flaw in the medium or an error in the 
recorded data. 


HARDWARE ERROR. 

Indicates that the controller detected 

a nonrecoverable hardware failure (for example, 
controller failure, device failure, parity error, 
etc) while performing the command or trae a self 


| test. 


LLLEGAL REQUEST. | 

Indicates that there was an illegal parameter in the 
command descriptor block or in the additional 
parameters supplied as data for some commands. 

If the controller detects an invalid parameter in the 
command descriptor block, then it shall terminate the 
command without altering the medium. If the controller 
detects an invalid parameter in the additional 
parameters supplied as data, then the controller may 
have already altered the medium. 


UNIT ATTENTION. 


Indicates that the removable medium may have been 

changed or the controller has been reset. 

ABORTED COMMAND. 

Indicates that the controller aborted the command. 

The initiator may be able to recover by trying the 
command again. 
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2.1.4 READ Command 


Table 2-7 
| READ Command 
a. Ft ee &§ Fk ge Fe fo oe 4 
Byte } : 
‘ t 1 t i) 
0 Operation Code (= 08h) ! 
1 ' Logical Unit Number ! CMSB) Logical Block Address ! 


2 ! Logical Block Address ! 
es Logical Block Address (LSB) | 
4 ! Transfer Length ! 


5 «Vendor Unique | Reserved | Flag i Link 


The READ command requests that the controller transfer data to the 
initiator. 


The logical block address specifies the logical block at which the read 
operation shall begin. 


The transfer length specifies the number of contiguous logical blocks 
of data to be transferred. A transfer length of zero indicates that 256 
logical blocks shall be trnsferred. Any other value indicates the 
number of logical blocks that shall be tranferred. 


This command shall be terminated with a status of RESERVATION CONFLICT 
if any reservation access conflict exists and no data shall be 
tranferred. | 


If any of the following conditions occur, this command shall be 
terminated with a CHECK CONDITION status. The sense key shall be set as 
indicated in the following table. This table does not provide : 
an exhaustive enumeration of all condition that may cause the CHECK 
CONDITION status. 
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Condition Sense Key 


emer meee eee ee wm wee eee ee eed 


Invalid logical block address ILLEGAL REQUEST 


Target reset or medium change since UNIT ATTENTION 
the last command from this initiator 


Overrun or other error that might be ABORTED COMMAND 
resalved by repeating the command 


NOTE: The extended sense information bytes shall be set ta the 
logical block address of the first invalid address. 
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2.1.5 SEEK Command 


Table: 2-8 
SEEK Command 
oh es ee cee ee ee ee ee ee 
Byte | : 3 3 3 : : 3 
0 | = Operation Code (= OBh) ! 
1} Logical Unit Number | (HSB) Logical Block Address 
2 : | Logical Block Address | 
3 | ‘Logical Block Address (LSB) | 
4 : Reserved | : ! 
5 ! Vendor Unique | Reserved Flag , Link 3 


i] 
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The SEEK command requests that the logical unit seek to the spcified 
logical block address. 
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2.1.6 INQUIRY Command 


Table 2-9 
INQUIRY Command 
ae. et ff & Fe Oe ee Ya ee O 
byte; : : | 3 : 3 
0 | Operation Code (= 12h) ! 
i , Logical Unit Number | Reserved | 
2 | Reserved 7 
3 | Reserved , | 
4 | Allocation Length (¢ 24h ) | 
5 : Vendor Unique | Reserved 3 Flag | Link | 


The INQUIRY command requests that information regarding parameters of 
the controller and its attached peripheral device be sent to the 
initiator. 


The allocation length specifies the number of bytes that the initiator 
has allocated for returned INQUIRY data. The maximum value of 
allocation length the controller supported is 24 hex. An allocation 
length of zero indicates that no INQUIRY data shall be transferred. 
This condition shall not be considered as an error. Any other value 
indicates the maximum number of bytes thai shall be transferred. The 
target shall terminate the DATA IN phase when allocation length bytes 
have been transferred or when all available INQUIRY data have been 
transferred to the initiator, whichever is less. 


The INQUIRY command shall return a CHECK CONDITION status only when 
the controller cannot return the requested INQUIRY data. 


If an INQUIRY command is received from an initiator with a pending unit 
attention condition, the controller shall perform the INQUIRY command 
and shall not clear the unit attention condition. 


The INQUIRY data contains a five-byte header, followed by the vendor 
unique parameters, if any. | 
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Table 2-10 
INQUIRY Data 


Se. Fe fee ss 2 Fe we fe a 
Byte | = 3 : 3 , ; 
0 : | Peripheral Device Type ( 05h ) | 
1 , RMB : Device-Type Qualifier ( 00h ) 
2 | ISO Version | ECMA Version | ANSI-Approved Version! 
a0 | Reserved : Response Data Format : 
4 Additional Length ( IFh ) 3 
9 : Vendor Unique 
6 , Reserved | 
7 , Reserved : 


! Vendor Unique Parameters 


8 -15: Vendor Identification (ASCII code ”MATSHITA”) 
16-31 Product Identification (ASCII code "CD-ROM CR-5XX te) 
32-35 | Product Revision Level CASCIT code ”1.0b”) 


The peripheral device type code is set to 05h if the logical unit is 
present. 


The RMB bit is set to one, because the disc is removable. 
The device-type qualifier is set to zero. 


The ISO vertion and the ECMA vertion fields are set to zero. A zero 
code value in these fields shall indicate that the controller does not 
claim compliance to the ISO vertion of SCSI CISO DP 9316) or the ECMA 
vertion of SCSI (ECMA-111). 


The ANSI-approved version is set to one. The one code value of this 
field specifies that the controller claims compliance to ANSI current 
version of SCSI (X3.131-1986). 


The additional length specifies the length in bytes of the vendor 
unique parameters. This fiels is set to 1Fh. If the allocation length 
of the command descriptor block is too small to transfer all of the 


vendor unique parameters, the additional length will not be adjusted to 


reflect the truncation. 
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The vendor unique parameter bytes are specified MKE parameter in ASCII 
data as follows: 


Byte 
ASCII 
Code 


Byte 
ASCII 
Code 


Byte 
ASCII 
Code 


g 9 10 

M A i 
4Dh 41h 54h 
16 17 18 

C D = 
43h 44h 2Dh 
32 33 34 

1 0 
Sih 2Eh 30h 


11 12 13 14 15 
S H I T A 
53h 48h 49h 54h 41h 


19 20 21 22 23 24 25 260 27 28 29 30 31 
R 0 M C R = a) X X 
92h 4Fh 4Dh 20h 43h 52h 2Dh 35h 58h 58h 20h 20h 20h 


30 


b 
62h 
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2.1.7 MODE SELECT Command 


Table 2-11 
MODE SELECT Command 

ee ee ee ee 
Byte | aan ! 

0 ! Operation Code (= 15h) 

1 3 Logical Unit Number : PF Reserved tgp 
os | Reserved | ! 
3 Reserved 


4 | Parameter List Length 


5 : Vendor Unique ! Reserved | Flag ! Link 
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The MODE SELECT command provides a means for the initiator to specify 


medium, logical unit, or peripheral device parameters to the controller. 


PF(Page Format) bit set to one indicates that the data sent by the 
initiator after the MODE SELECT Header and the Block Descriptors (Cif 


any) complies to the Page Format. PF bit set to zero indicates that the 


data sent by the initiator after the MODE SELECT Header and the Block 
Deriptors Cif any) is vendor unique. 


SPCSave Parameters) bit is set to zero because the CD-ROM cannot save 
parameters. 


The parameter list length specifies the length in bytes of the MODE 
SELECT parameter list that will be transferred from the initiator to 
the controller. A parameter list length of zero indicates that no data 
shall be transferred. This condition shall not be considered as an 
error. The block descriptor and the pages which follow if any must be 
sent in their entirety. Truncation of a page due to an incorrect : 


parameter list length will be terminated with a CHECK CONDITION status. 


The sense key is set to ILLEGAL REQUEST and the additional sense code 
is set to INVALID FIELD IN PARAMETER LIST. 


The MODE SELECT parameter list contains a four-byte header, followed 


by zero or one eight-byte block descriptors, followed by the pages, 
if any. 


= DO 


| Table 2-12 
MODE SELECT Parameter List 


a ae a | re a oc re ee Or | 

Byte; 3 3 3 a 3 3 
: Header(s) | | 

0 | Reserved | 

1 3 Reserved , 

9 7 | Reserved 3 EBC | 

3 | | Block Descriptor Length ( 00h or O8h ) | 


nn nee erences 


Block Descriptor(s) 


0 | | Reserved | 
| 3 CMSB) Number of Blocks | 
2 ) Number of Blocks : 
3 : Number of Blocks ( 00h ) (LSB) | 
4 : Reserved | | 
9 3 (MSB) Block Length 3 
6 3 ae eneit 3 
i 3 Block Length | (LSB) 


Page(s) | 


0 : Reserved ! Page Code 


t | Page-Specific Parameter Length ! 
ge : 
iia _ Page-Specific Parameters oe 
no | 3 


An enable block check (EBC) bit of zero disables blank checking of the 
medium during write operations. This bit is set to zero. 


The block descriptor length specifies the length in bytes of all the 
block descriptors. This field will be set to either 00h or 08h. A block 
descriptor length of zero indicates that no block descriptors shall be 
included in the parameter list. This condition shall not be considered 
as an error. : 
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Each block descriptor specifies the medium characteristics for ali or 
part of a logical unit. Each block descriptor contains a number of 
block send a block length. 


The number of blocks field specifies the number of logical blocks on 
the medium that meet the density code and block length in the block 
descriptor. A number of blocks of zero indicates that all of the 
remaining logical blocks of the logical unit shall have the medium 
characteristics specified by the block descriptor. This field is set to 
zero. 


The block length requests that the controller use the logical block 
length specified for data transfers. The block length accepted by 
controller is 256, 512, 1024, 2048, 2052, 2336 and 2340. Any other 
value will be considered an error. The command will be terminated with 
a CHECK CONDITION status. The sense key is set to ILLEGAL REQUEST and 
the additional sense code is set to ILLEGAL FIELD IN’ CDB. 
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Each block descriptor specifies the medium characteristics for all or 
part of a logical unit. Each block descriptor contains a number of 
block send a block length. 


The number of blocks field specifies the number of logical blocks on 
the medium that meet the density code and block length in the block 
descriptor. A number of blocks of zero indicates that all of the 
remaining logical blocks of the logical unit shall have the medium 
characteristics specified by the block descriptor. This field is set to 
zero. 7 | 


The block length requests that the controller use the logical block 
length specified for data transfers. The block length accepted by 
controller is 256, 512, 1024, 2048, 2052, 2336 and 2340. Any other 
value will be considered an error. The command will be terminated with 
a CHECK CONDITION status. The sense key is set to ILLEGAL REQUEST and 
the additional sense code is set to ILLEGAL FIELD IN CDB. 
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2.1.8 RESERVE Command 


Table 2-13 
RESERVE Command 
on: ee cr ee re ee rn ee ee ee 
byte | 3 : 3 3 : 3 : 3 
0 | Operation Code (= 16h) | 
1 | Logical Unit Number ! 3rdPty ! Third Parity Device 1D Extent | 
2 3 Reservation Identification (00h) | 
3. | (HSB) Extent List Length | 
4} Extent List Length (00h) — (ish 
5 ! Vendor Unique | Reserved | Flag ' Link 3 


t ! 
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The RESERVE command is used to reserve logical units or, if the extent 
reservation optionis implemented, extents within logical units for the 
use of the initiator. If third-party reservation option is implemented, 
the logical units or extents may be reserved for another specified SCSI 
device. The RESERVE and RELEASE commands provide the basic mechanism for 
contention resolution in multiple-initiator systems. 


If the extent bit is zero, this command shall request that the entire 
logical unit be reserved for the exclusive use of the initiator until 
the reservation is superseded by another valid RESERVE command from the 
initiator that made the reservation or until released by a RELEASE 
command from the same initiator, by a BUS DEVICE RESET message from any 
initiator, or by a “hard” RESET condition. A logical unit reservation 
shall not be granted if the logical unit or any extent is reserved by an. 
other initiator. It shall be permissible for an initiator to reserve 
a logical unit that is currently reserved by that initiator. 

If the extent bit is zero, the reservation identification and the extent 
list length shall be ignored. - : 


If the logical unit, or any extent within the logical unit is reserved 
for another initiator, the target shall respond by either: 


(1) Returning a RESERVATION CONFLICT status 


(2) Queuing the reservation request and then disconnecting until all 
previously queued reservations have been released and the logical 
unit is available, then reconnecting to perform the reservation. 


If, after honoring the reservation, any other initiator then 
subsequently attempts to perform any command on the reserved logical 
unit other than a RESERVE command, which may be queued, or a RELEASE 
command, which shall be ignored, then the command shall be rejected with 
RESERVATION CONFLICT status. : | 


The extent reservation and the third-party reservation are not used. 
These fields must be set to zero. 
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2.1.9 RELEASE Command 


Table 2-14 
| RELEASE Command 
fie Fe Eso &@e fa Be fe a : 
Byte | : 3 : 3 | 3 3 3 
0 7 Operation Code (= 17h) | 
4 | | Reserved | 7 
5 : Vendor Unique | Reserved | Flag 3 Link | 


‘ 
—eeeeeeoaaoaee ee aoooooooooooooooaEeaeeSSeaaaoaSaooaoaooaoooe—eeeeeeeeeeaeeaeaaeeeeeeeeeeSeeeeeeeeeeeeeeeeeeeeeeeeeeeeee_oQeG5_qQNaeeeeeee cerca 


The RELEASE command is used to release previously reserved logical 
units, or, if the extent release option is implemented, previously 
reserved extents within logical units. It is not an error for an 
initiator to attempt to release a reservation that is not currently 
active. In this case, the target returns GOOD status without altering 
any other reservation. | 


If the extent bit is zero, this command shall cause the target to 
terminate all logical unit and extent reservations that are active from 
the initiator to the speciried logical unit. 


The extent reservation and the third- party reservation are not used. 
These fields must be set to zero. 
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2.1.10 MODE SENSE Command 


Table 2-15 
MODE SENSE Command 
a a an ee ee ee a ee oe ee 
Byte : 3 3 | 3 3 3 3 
0 Operation Code (= 1Ah) | 
1 | Logical Unit Number : Reserved | 
x PCF 7 Page Code : 
3 | Reserved — | 
4 : Allocation Length | 
5 : Vendor Unique 3 Reserved : Flag | Link | 


SS aaron pence eapapaceenst pee staapneterntnonenepeinnmunsunantaateaaeansennnesiongerennmnt Saamneoe—ae eine one Seman ECA RRA Cd 


The MODE SENSE command provides a means for a controller to report its 
medium, logical unit, or peripheral device parameters to the initiator. 
It is a complementary command to the MODE SELECT command. 


The allocation length specifies the number of bytes that the initiator 
has allocated for returned MODE SENSE data. An allocation length of 

zero indicates that no MODE SENSE data shall be transferred. This 
condition shall not be considered as an error. Any other value indicates 
the maximum number of bytes that shall be transferred. The controller 
Shall terminate the DATA IN phase when allocation length bytes have 
been transferred or when all vailable MODE SENSE data have been 
transferred to the initiator, whichever is less. | 


The MODE SENSE data contains a four-byte header, followed by zero or 
one eigth-byte block descriptors, followed by the pages, if any. 


a) ee 


‘i ‘ 
i 
. 4 
agar 


7 6 
0 0 
0 1 


Table 2-16-1 
Page Control Field 


Descriptions 


— meme ewe teem mm emer eeemeemmem ememmsae e e 


REPORT CURRENT VALUES 

If the Page Code is equal to 3Fh, all Pages implemented 
by the target are to be returned to the initiator with 
fields and bits set to Current values. Page Zero 
supported, shall be returned last. 

If the Page Code is defferent than 3Fh, the Page defined 
by the Page Code, if supported by the target, is to be 
returned to the initiator with fields and bits set to 
Current values. 

The Current values are either: 

- as set in the last successfully completed MODE SELECT 
command. 

- or are identical to the Saved values if saving is 
available and if no MODE SELECT commands were yet issued 
Since the last power on. 

- or are identical to the Default values if no saving is 
available or if no Saved values are available. | 
Fields and bits not supported by the target shall be set 
to zero. 

The Page Length byte value of each Page returned by the 
target indicates up to which feilds are supported within 
the particular Page. 


REPORT CHANGEABLE VALUES 
If the Page Code is equal to 3Fh, all Pages imeiemented 
by the target are to be returned to the initiator with 


bits and fields that are allowed to be changed by the 


initiator set to one. Fields and bits not allawed to be 
changed by the initiator shall be set to zero. Page Zero, 
if supported, shall be returned last. | 

If the Page Code is defferent than 3Fh, the Page defined 
by the Page Code, if supported by the target, is to be 
returned to the initiator with bits and fields that are 
allowed to be changed by the initiator set to zero. 


If no bits or fields are changeable within a Page, the 
target may or may not return bytes 0 and 1 of the Page. If 
the target returns these two bytes, the Page Length byte 
value shall be set to zero by the target. 

The Page Length byte value of each Page returned by the 
target indicates up to which feild are supported within 
the particular page. 
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Table 2-16-2 
Page Control Field 


Descriptions 
REPORT DEFAULT VALUES 


If the Page Code is equal to 3Fh, all Pages implemented 
by the target are to be returned to the initiator with 
fields and bits set to the target’s or device’s default 
values. Page Zero, if supported, shall be returned last. 

If the Page Code is defferent than 3Fh, the Page defined 
by the Page Code, if supported by the target, is to be 
returned to the initiator with fields and bits set to the 
target’s or device’s default values. 

Fields and bits not supported by the target shall be set 
to zero. | | 

The Page Length byte value of each Page returned by the 
target indicates up to which feild are supported within 
the particular page. 

The value of the fields returned with this code is 
intended to avoid confusion over whether the value of zero 
is the default or the non supported value. 
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Table 2-18 
MODE SENSE Data 


———oo—==e=Se=aeEeaaeaeeeeeeeeeeeeeeeeeeeeeeeG5u3uquqQqQqQquuGeaeeaeeaeaeaeayaGaCououuuuoaaSeaeaaaeaoaoaoa—a——ea=aeaeaeaeaeSGuy_<uqu5QQQ_uQQQQqQqQqqqqqqaaaeaeaeoeoeooeoeoeoeeo eee 


Bee FF 2 os ft ae ££ es £2 a eS 4 

Byte) ) | : | . 2 3 : 

| | Header(s) 
0 | Sense Data Length , 
1 3 | Medium Type | 
2 : WP : Reserved | | | EBC | 
3 3 Block Descriptor Length ( 00h or O8h ) | 


a a ng a ee) 


Block Descriptor(s) 


ee ee eo a a a ee eet 


0 : Reserved 

1 3 CMSB) Number of Blocks | 
Y | Number of Blocks | : 
- : Number of Blocks ( 00h ) (LSB) | 
4 3 Reserved : 
) 3 CMSB) | Block Length 3 
6 3 7 Block Length : 


3 Page(s) | 

0 3 PS | Reserv Page Code ssi | 

1 : Page-Specific Parameter Length 3 
Geer eas Tanne Page-Specific Parameters , Aree 
ns! 


The sense data length specifies the length in bytes of the following 
MODE SENSE data that is available to be transferred during the DATA IN 
phase. The sense data length does not include itself. 

The medium type field is set to zero. 


For read-only direct-access device, the enable blank check CEBC) Dat. 
is reserved. The EBC bit must be set to zero. 


For read-only direct-access device, the write Papen (WP) bit is 
reserved. The WP bit must be set to zero. 
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The block descriptor length specifies the length in bytes of all the 
block descriptors. This field will be set to either 00h or O8h. A block 
descriptor length of zero indicates that no block descriptors shall be 
included in the parameter list. This condition shall not be considered 
as an error. | 


Each block descriptor specifies the medium characteristics for 
a logical unit. Each block descriptor contains a number of blocks and 
a block length. 


The number of blocks field specifies the number of logical blocks that 
have the block length specified in the block descriptor. A number of 
blocks of zero indicates that all of the remaining logical blocks of 
the logical unit have the medium characteristics specifiedby the block 
descriptor. This field must be set to zero. 


The block length field indicates the length in bytes of each logical 
block. The default value is 2048. 


The vendor unique field in MODE SENSE command is specified page 
parameter in MODE SENSE Data as Table 2-18. 


Each parameter is specified the same format as MODE SELECT Pages. 
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2.1.11 START/STOP UNIT Command 


Table 2-19 
START/STOP UNIT Command 
i a ce re rr ee ee rr re or ee ee ae 
Byte | a : ! } ! ! ! | 
0 ! Operation Code (= 1Bh) 3 
1 | Logical Unit Number : | Reserved : Immed : 
2 | | | Reserved | 
3 : Reserved | 
4 | | Reserved | Start | 
2 | Vendor Unique : Reserved | Flag . Link | 


ate aah ae a : 


The START/STOP UNIT Command requsets that the controller enable or 
disable the logical unit for further operations. 


An immediate (Immed) bit of one indicates that status shall be 
returned as soon as the operation is initiated. An Immed bit of zero 
indicates that status shall be returned after the operation is 
Pomp este This field must be set to zero. 


A start bit of one requests the logical unit be made ready for use. 
A start bit of zero requests that the logicai unit be stopped. 
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2.1.12 RECEIVE DIAGNOSTIC RESULTS Command 


Table 2-20 : 
RECEIVE DIAGNOSTIC RESULTS Command 
so a ee ec a er ee oe 
Byte | a oe 3 3 3 3 3 
0 | Operation Code (= 1Ch) | | : 
1 | Logical Unit Number | | | Reserved : 
2 | Reserved 7 | 
3. | (HSB) Allocation Length | | : 
4} Allocation Length ( 06h ) (LSB) | 
a) : Vendor Unique | Reserved | Flag :, Link | 


—aoeeaoaoaeaeeaaoaooooaaaoeeeEeaeaeeaS=SoomEoaSaaaooooaoooaoooeeeeeeeee=s=s_e re 


The RECEIVE DIAGNOSTIC RESULTS command requests analysis data be sent 
to the initiator after completion of a SEND DIAGNOSTIC command. 


The allocation length shall specify the number of bytes that the 
initiator has allocated for returned diagnostic data. An allocation 
length of zero indicates that no diagnostic data shall be transferred. 
Any other value indicates the maximun number of bytes that shall be 
transferred. The controller terminates the DATA IN phase when 
allocation length bytes have been transferred or when all available 
diagnostic data have been transferred tothe initiator, whichever is 
less. 


The controller will send six bytes data during DATA IN phase. The 


Table 2-21 indicates the Diagnostic Results Data returned the 
controller. | 
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Table 2-21 
Diagnostic Results Data 


fe tt fe ] ee Ae ge 2 se £ Se ww 
Byte : : a a: : : ! : 
i: + | Test Code (04h) 3 
1 | (HSB) CLV Value : 
2 3 | CLV Value (LSB) | 
3 : Reserved | 
4 | Reserved | 
a) | | Reserved : 


The CLV value specify the CLV value that controller has adapted for 


current disc. The unit of this value in hex is the mm/sec. 


ae 


2.1.13 SEND DIAGNOSTIC Command 


— Table 2-22 
SEND DIAGNOSTIC Command 
co i er ee 
Byte | 3 3 3 2 | 3 3 3 
0 | Operation Code (= 1Dh) : 
1 4 Logical Unit Number | Reserved | S_Test | DevOfL | Unitog : 
2 | | Reserved 3 
3 | (CMSB) | Parameter Length | 7 
4 | Parameter Length ( 00h or- Oth ) (LSB) : 
5 ' Vendor Unique | Reserved | | : Flag : Link | 


‘ 
aaa 


The SEND DIAGNOSTIC command requests the controller to perform 
diagnostic tests on itself, on the attached peripheral devices, or on 
both. This command is usually followed by a RECEIVE DIAGNOSTIC RESULTS 
command, except when the self test (S_Test) bit is one. 


The parameter list length specifies the length in bytes of the 
parameter list that shall be transferred during the DATA OUT phase. 
A parameter list length of zero indicates that no data shall be 
transferred. This condition shall not be considered as an error. 


A logical unit off-line CUnit0f) bit and an SCSI device off-line 
(DevOfl) bit must be set to zero. 


A self test bit of one directs the controller to complete its default 
self test that the controller requests a SEEK operation between inside 
and outside for 5 times. If the selftest is requested, the parameter 
list length shall be set to zero and no data shall be transferred. 

If the self test successfully passes, the command shall be terminated 
with a GOOD status; otherwise, the command shall be terminated with 

a CHECK CONDITION status and, if extended sense is implemented, the 
sense ney 3 shall be set to HARDWARE ERROR. 
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A self test bit of zero requests the another test. Those test codes 
are shown in Table 2-23. In this case, the only one byte of test code 
will be sent during DATA OUT phase, and allocation length field shall 
be set to one. : 


Table 2-23 
Diagnostic Test Code 
Test Code Description 
00h RAM Diagnostic 
Olh | ROM Diagnostic 
02h Reserved 
03h CLY Diagnostic CInitial Value) 
04h CLY Diagnostic 
05h - FFh Reserved 
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2.1.14 READ CAPACITY Command 


Table 2-24 
READ CAPACITY Command 

eo a: ae ee ee ee ee er er, 
Byte! , : ay: | 
| ; t ‘ ' 1 : 1 t . 
0 Operation Code (= 25h) ace 
1 ! Logical Unit Number ! Reserved | ' Reladr | 
2 ! CMSB) Logical Block Address ! 


3 : Logical Block Address | | 


+ Logical Block Address ! 
5. 3 — Logical Block Address | (LSB) : 
6 : | Reserved : 
i 3 Reserved 

8 Reserved PMI 

9 | Vendor Unique | Reserved 3 Flag } Link 


' ' 1 
—aaaeaaaaoooooaoa—eeeaeeaeeeeaeeeeaaaeaeaSeaeaaeaeaeaaeaoaeoaoeoaeeeeaeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeoaeeeeeeeS=asaS=Ssoo=eeeeeeaoaaeaeeeeeeeoaeeeeeaeeeaeaeaeaeeeeeeaesa=Ssoeoeas=saomesaoaaaaoaaoooooaooooooe—e——llleeeeeeeeeee= 


The READ CAPACITY command provides a means for the initiator to 
request information regarding the capacity of the logical unit. 


A partial medium indicator (PMI) bit shall be set to zero. The PMI 

bit of zero indicates that the infomation returned in the READ CAPACITY 
data shall be the logical block address and block length (Cin bytes) of 
the last logical block of the logical unit. The logical block address 
in the command descriptor block shall be to set zero for this option. 


The eight bytes of READ CAPACITY data shown in Table 2-25 shall be- 
sent during the DATA IN phase of the command. 


=f 


Table 2-25 
READ CAPACITY Data 


tn a a a ee a a ee 
Byte | 3 3 3 3 Do : 
0 : (MSB) Logical Block Address | 3 
1 : | Logical Block Address | 
> 3 Logical Block Address | 

3 : | Logical Block Address — (LSB) | 
43 (MSB) Block Length | 


<a Block Length : 
6 Block Length ! 
7 Block Length CESB)Se . 


The logical block address field reports the address of the last user 
accessible block address on the disc. 


se Ay 


2.1.15 READ EXTENDED Command 


Table 2-26 
| RAED EXTENDED Command 
a fF of ee Se te ae he Oe 
Byte | 3 3 3 3 3 ; : 3 
0 | Operation Code (= 28h) | 
1 : Logical Unit Number ! Reserved | | Reladr ! 
2 7 (MSB) Logical Block Address | 
3 3 Logical Block Address | : 
4 ! Logical Block Address 3 
3 Logical Block Address Cush): 
6 : | Reserved | | | 
7 | (CMSB) Transfer Length : 
8 | Transfer Length (LSB) ! 
9 ' Vendor Unique | Reserved : Flag | Link : 


The READ EXTENDED command requests that the controller transfer data 
to the initiator from the medium. 


The logical block address specifies the logical block at which the 
read operation shall be begin. 


The transfer length specifies the number of contiguous logical blocks 
of data that shall be transferred. A transfer length of zero indicates 
that no data shall be transferred. This condition shall not be 
considered -as an error. Any other value indicates the number of logical 
blocks that shall be transferred. 


If any of the following conditions occur, this command shall-be 
terminated with a CHECK CONDITION status and, if extended sense is 
implemented, the sense key shall be set as indicated in the following 
table. This table does not provide an exhaustive enumeration of all 
conditions that may cause the CHECK CONDITION status. 
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“so 


NOTE: 


Condition 


mm we meee eee ee eee meme 


Invalid lotion block address 


Target reset or medium change since 
the last command from this initiator 


Overrun or other error that might be 
resolved by repeating the command 


Sense Key 


ILLEGAL REQUEST 


UNIT ATTENTION 


ABORTED COMMAND 


The extended sense information bytes shall be set to the 
logical block address of the first invalid address. 
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2.1.16 SEEK EXTENDED Command 


Table 2-27 
SEEK EXTENDED Command 
oot Ft ff es we ee ee oa 
By te ! ! : ! ! ! : : 


a a a a 
0 ! Operation Code (= 2Bh) | ! 
1 ! Logical Unit Number | Reserved ! Reladr } 


a a a a ee eee Sa nae ma | 
t 


CMSB) Logical Block Address © ! 
Logical Block Address | ! 


4 : Logical Block Address : 


3 | Logical Block Address (ish) 


6 | Reserved 
7 | reserved 
8 7 Reserved | 
9 , Vendor Unique | Reserved | Flag ‘ Link | 


perenne anc—asie eae eae oeS Sen TES cee AEA AeA AAA AARNE, PE POT a TO TE PT A TS SARA AAR A SEARS EAT TERS SAT ET NIT | 


The SEEK EXTENDED command requests that the logical unit seek to the 
specified logical block address. 


Ad Se ea 


2.1.17 READ SUB-CHANNEL Command 


Table 2-28 


READ SUB-CHANNEL Command 

at: 7 2 see ae es Se Ff 4 
By te | 3 3 3 : 3 : 3 

0 | Operation Code (= C2h) | 
4 | Logical Unit Number : Reserved a MSF | Reserv 
2 3 Reserv | sub Q | Reserved 

3 : Sub-channel Data Format | 

4 | Reserved 

3) 3 Reserved | 

6 Track Number | 

7: CMSB) Allocation Length 

8 ? Allocation Length | (LSB) 
9 | Vendor Unique | Reserved ' Flag : Link : 


The READ SUB-CHANNEL command requests that the controller return the 
requested sub-channel data plus the state of audio play operations. 


Sub-channel data returned by this command may be from the last 
appropriate sector encountered by a current or privious media accessing 
operation. When there is no current audio play operation, the target 
may access the media to read the sub-channel data. The target is 
responsible that the data returned are current and consistent. For 
example with sub-channel data format 0, the International Standard 
Recording Code (ISRC) data reported must have been read from the same 
track as the reported current position data. 


The Sub Q bit set to one requests the controller return the Q 
sub-channel data. The Sub @ bit‘set to zero requests that no 
sub-channel data be returned. This shall not be considered an error. 
The other bits in this byte are reserved for future standardization 
when they may be defined to request other sub-channel data. 


The Sub-channel Data Format field specifies the returned Sub Channel 


Data. If this field is 00h, Sub-Q Channel data is returned. If this 
field is Oih, 02h or O3h, the requested Sub-Q data item is returned. 
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Table 2-29 
Sub-channel Data Format Codes 


a a ee eae enna aaa iam 


Format Code | Returned data 


nn eee ee aS ene nnn aN 


00h. 3 Sub-Q Channel data 

01h | CD-ROM Current Position 

02h | Media Catalog Number CUPC/Bar Code) 

03h ' Track International-Standard-Recording-Code (ISRC) 
04h - EFh : Reserved | 

FOh - FFh ! Vendor Specific 


The Track Number field specifies the track from which ISRC data is 
read. This field must have a value between O1h and 63h (99bcd), and is 
valid only when the Sub-Channel Data Format field is 03h. In this case, 
the target returns JSRC data for this track. 7 


The READ SUB-CHANNEL command data formats (Tables 2-30, 2-34, 2-35, 
and 2-36) censist of a four-byte header followed by a sub-channel data 
block. The header contains the audio status byte and: the sub-channel 
data length field. If the SUB-Q@ bit is zero, the target shall not 
return the sub-channel data block, in this case the sub-channel data 
length is 0. 
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Table 2-30 
Sub_Q Channel Data Format 


a a ae or Oe es i a rh Oe | 
Byte | 7 a a . , | | | 

| sub-channel-Data Header - 

0 | Reserved | 
Lo Audio Status | 

2 | (HSB) ! 
aaa ae sub-channel Data Length | Sr 
;. 3 | | (LSB) : 


CD-ROM Current Position Data Block 


4 Sub Channel Data Format Code (00h) : 

5 ADR . 4 Control | 

6 Track Number : 

7 | Index Number ! 

8 : (HSB) os 

9 | 
+ Absolute CD-ROM Address Tere 
10 ! 
lit (LSB) ! 
12 | CMSB) 3 
Hs an tal IOP eas . 
id, 7 3 
1 Track Relative CD-ROM Address ) 
14 | | 
io (LSB) : 
$$$ 
16: MCVal: | Reserved ; 
ge eee NNR Rtn EN Ree ee ane aE Tae ee eee ee we ee ee ee ee 
17 | (MSB) | : 
1 Media Catalog Number (UPC/Bar Code) ae 
31 ! | | (LSB) | 
Ne en ng 
2 = Pevad Reserved ! 
33. | (HSB) | ! 
————_-— Track International-Standard-Recording-Code (ISRC) ——— 
oe | | | (LSB) | 


TS . 
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The audio status field indicates the status of audio play operations. 
The audio status values are defined in Table 2-31. Audio status values 
greater than zero are returned only to the initiator that requested the 
last audio pla operation. Audio status values 13h and 14h return 
information on privious audio operations; they are returned only once 
after the condition has occurred. If another audio play operation is 
not requested,the audio status returned for subsequent READ SUB-CHANNEL 
commands is 15h. 


Table 2-31 


_ Audio Status Codes 
Status : DESErIPLi on | | 
00h | Audio status byte not supported or not valid 
Lih | Audio play operation in progress. | 
12h | Audio play operation paused. 
13h 3 Audio play operation successfully completed. 
dh 3 Audio play operation stopped due to error. 


15h ! No current audio status to return 


The Sub-Channel data length specifies the length in bytes of the 

following sub-channel data block. A sub-channel data length of zero 

indicates that no sub-channel data block is included in the returned 

data. Usual values for Sub-channel data length does not include the 
Sub Channel Header. 


The Sub-@ Channel data block consists of control data (bytes 4-5) 
Current position data (bytes 6-15) and indentification data 

(bytes 16-47). The control data and current position data is obtained 
from the Q sub-channel information of the current block. Identification 
data may be reported that was obtained from a previous block. If 
identification data is reported, the data shall be valid for the sector 
addressed by the current position data. 


AE) If an audio play operation is proceeding is the background, 
position data for the last sector played shall be reported. 

(2) In other cases, for instance after a READ command, the target may 
either report position data for the last sector processed for that 
operation or may report position data from the sector at the 
current read head position. 


When the type of information encoded in the Q@ sub-channel of the 
current sector is the media catalog number or ISRC; the track, index, 
and address fields should be extrapolated from the previous sector. 


The ADR field gives the type of information encoded in the Q 
sub-channel of this block, as shown in Table 2-382. 
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Table 2-32 
ADR Sub-cannel Q Field 


ADR Code Description 


Oh Sub-channel Q mode information not supplied. 
th  Sub-channel Q encodes current position data. 
(i.e. track, index, absolute address, relative address. . 
2h Sub-channel Q encodes media catalog number. 
3h Sub-channel Q encodes TSkC. 


4h - Fh Reserved 


The control bits are defined in Table 2-33. 


Table 2-33 
Sub-channel Q Control Bits 
Bit equals zero equals one 
0 Audio without pre-emphasis Audio with pre-emphasis 
1 Digital copy prohibited Digital copy permitted 
2 Audio track : Data track 
3 Two channel audio Four channel audio 
4h - Fh Reserved 


The track number specifies the current track number. 
The index number specifies the index number in the current traci: 


The absolute CD-ROM address field gives the current location relative 
to the logical beginning of the media. If the MSF bit is zero, this 
field is a logical block address. If the MSF bit is one, this field is 
an absolute MSF address. 


The track relative CD-ROM address field gives the current location 
relative to the logical beginning of the current track. If the MSF bit 
is zero, this field is a track relative logical block address. (If the 
currnt block is in the pre-gap area of a track, this will be a negative 
value, expressed as a twos complement number.) If the MSF bit is one, 
this field is the relative MSF address from the Q sub-channel. 


A media catalog valid (MCVal) bit of one indicates that the media 
catalog number field is valid. A MCVal bit of zero indicates that the 
media catalog number field is not valid. | 


The media catalog number field contains the identifying number of this 
media according to the uniform product code values (UPC/EAN Bar Coding) 
expressed in ASCII. Non-zero values in this field are controlled by the 
Uniform Product Code Council and the European Article Number Council. 
A value in this field of all ASCII zeros indicates that the media 
catalog number is not supported. 
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The track code valid (TCVal) bit of one indicates that the track ISRC 
field is valid. A TCVal bit of zero indicates that the track 
International-Standard-Recording-Code CISRC) field is not valid. 


The track ISRC field contains the identifying number of this media 
according to the ISRC standards (DIN-31-621) expressed in ASCII. 


Table 2-34 
| | CD-ROM Current Position Data Format | 
2 an a cr a a | 
Byte | 3 3 3 3 


! —  Sub-channel Data Header. ! 
0 Reserved 


Audio Status 
eg ee | Sub-channel Data Length eater! 


CD-ROM Current Position Data Block 
Sub Channel Data Format Code (COQIlh) 


ADR Control 


Track Number 


(MSB) 


Es Index Number | : 
: Absolute CD-ROM Address aoneene| 





or Track Relative CD-ROM Address sere 
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Table 2-35 
Media Catalog Number Data Format 
i a eee 
6 es «© 7 8 e @ | 


: Sub-channel Data Header 


0 | , Reserved : 
a a a 

Lo: Audio Status 7 ! 
NT eee Eee ee ae SIA ON ee Re Ge NARI re RRS ere Tare® one Peete ee Ne eh ee RO Ie Se NS ea eS ed ee eee TT 

2 «+ (MSB) ! 
ee sub-channel Data Length ea. : 

= 4 (LSB) 


Media Catalog Number Data Format 


4 | Sub Channel Data Format Code (02h) ! 

9 , Reserved : 

6 Reserved | | : 

7 2 Reserved | 

8 | HcVal | Reserved | , 

9} (HSB) | 

Media Catalog Number (UPC/Bar Code) —— 

23 | | (LSB) | 
24 : ADR : Control | 


If Media Catalog Number data is found, the MCVal bit is set to one. If 
MCN data is not detected, the MCVal bit is set to zero to indicate the 
Media Catalog Number Sie le is invalid. 


Media Catalog Number data returned by this command with Sub-channel 
Data Format field code 02h may be from any block which has UPC/Bar Code 
Q sub-channel data. (This code is constant anywhere in every applicable 
disc.) | 


The data of 24th byte shall be used to MS- Extentions. This data is 
vendor unique. 
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| Table 2-36 | 
Track International Standard Recording Code Data Format 


aaaoaoaoaoaoaoa———e———e—eEeEeEeeeeEeEeEeEey—————Ee——eey————eeeeeEeEL—_—_—_—_—_—_— eee —_——— 
i} ‘ 


ae ee ee ey wae Be ee ee le 
Byte | | | 3 | , : | | 

: Sub-channel Data Header : 

0 Reserved 3 
Lo Audio Status ! 

2 + (MSB) ! 
gee Sub-channel Data Length aaa 
a (LSB) | 


‘hin mnie in pip i ton oscar a iy ceca griinerite am aa i ag et inna ar wet tne cman animate aareisieined 


: Track ISRC Data Block ! 


1 
en ee ee ) 


{ 





4% : Sub Channel Data Format Code (03h) ! 
5 ADR ; Control | 
6 Track Number — | 

i 3 Reserved : 

8 +: TCVal: Reserved ! 

9  :' (MSB) | 
eae eta eae Track International-Standard-Recording-Code (CISRC) ae 
oy (LSB) : 


If ISRC data is detected, the TCVal bit is set to one. If ISRC data is 
not detected, the TCVal bit is set to zero to indicate the ISRC field 
is invalid. | 


Track ISRC data returned by this command with Sub-Channel Data Format 


field 03h may be from any block in the specified track which has [SRC 
data. | 
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2.1.18 READ TOC Command 


Table 2-37 
READ TOC Command 

is Of te Fe te ee ee ee 
Byte | , 3 3 3 3 : 3 3 
0 | | Operation Code (= C3h) | a 
1 3 Logical Unit Number : Reserved : MSF | Reserv | 
2 : Reserved | 

_ # | Reserved | ! 
4 3 Reserved , 
5 , Reserved | | 
Starting Track | | 
7} CMSB) Allocation Length "3 
8 7 j Allocation Length (LSB) | 
g | Vendor Unique | Reserved : Flag | Link : 


: ' 
ia race SIE RP NSSITTESD ee rete MNS Hrpans calle Ne als ne aA ESS a aE A a RR A EE SL NN EET AE TTR, ESE CEST SAPO R TESTED 


The READ TOC command requests the target transfers data from the table 
of contents (TOC) to the initiator. The format of the data returned is s 
pecified in Table 2-38. 


The starting track field specifies the starting track number for which 
the data shall be returned. If this value is zero, the table of © 
contents data shall begin with the first track on the medium. The data 
is returned in contiguous ascending track number order. 


If the starting track field is not valid for the currently. installed 
medium, the command shall be terminated with CHECK CONDITION status. 
The sense key shall be set to ILLEGAL REQUEST and the additional sense 
code set to INVALID FIELD IN CDB. 


The maximum TOC data length possible on currently available CD-ROM 
media is 804 bytes, or 100 TOC track descriptors. 
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Table 2-38 
READ TOC Data Format 


Bit! i 6 5 4 


3 TOC Data Header 7 iz 


0 ! (HSB) 3 

| TOC Data Length aan 

lL. 3 | | (LSB) : 
ae First Track Number 3 


30 Last Track Number - 


TOC Track Descriptor(s) 


: 2 Reserved | : 
: : ADR | Control , 
p 3 Track Number ; 
q 3 Reserved : 
8 : (HSB) | | 
7 on 
: Absolute CD-riuM Address — 
10 | : 
= : (LSB) | 


! 
i ; 
‘ 


The TOC data block contains a ae byte header followed by zero or 
more TOC track descriptors. : 


The TOC data length specifies the length in bytes of the following TOC 
data that is available to be transferred during the DATA IN phase. The 
TOC data length value does not include the TOC data length field itself. 


The first track number field indicates the first track number in the 
table of contents. 


The last track number field indicates the last track number in the 
table of contents before the lead-out track number. 


The first track number is not required to be one. A disc may start at 
any valid track number. The track numbers between the first track 
number and the last track number are required to be in contiguous 
ascending order, except for the lead-out track. 


ae 


The ADR field gives the type of information encoded in the Q 
Sub-channel of the block where this TOC entry was found. The possible 
ADR values are defined in Table 2-32. _ 


The control field indicates the attributes of the track. The possible 
control field values are defined in Table 2-33. | 


The track number field indicates the track number for which the data 
in the TOC track descriptor is valid. A track number of QAAh indicates 
the track descriptor is for the start of the lead-out area. 


The absolute CD-ROM address contains the address of the first block 
with user information for that track number as read from the table of 
contents. An MSF bit of zero indicates that the absolute CD-ROM address 
field contains a logical block address. An MSF bit of one indicates the 
absolute CD-ROM address field contains an MSF address. 


The starting logical block address value recovered from the TOC has a 
tolerance of zero for data tracks and plus or minus 75 CD sectors for 
audio tracks. This tolerance is multiplied by a factor dependent on the 
logical block length. : 
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2.1.19 READ HEADER Command 


{ § 
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Table 2-39 
READ HEADER Command 

hee ef & eS SY £2 ee fe Se oe GS 
byte | | 3 3 3 ! 3 3 : 
0 : Operation Code (= C4h) | 
1 : Logical Unit Number : Reserved ! MSF "Reserv | 
2 | (HSB) Logical Block Address = 
3 : Logical Block Address : 
| 4 | Logical Block Address | | 
5 7 | Logical Block Address CiSBy:: 
6 | Reserved : 
7 | (MSB) Allocation Length ! 
8 : A ioeation Length ( 08h ) (LSB) | 
9 | Yendor Unique | Reserved | Flag | Link | 


The READ HEADER command requests that the device return oie CD- ROM 
data block address header of the requested logical block. 


The logical block address field specifies the logical block at which 
the read header operation shall begin. 


See the READ command for exception handling. If the logical block size 


is other than the physical block size, it shall be mapped into the 
appropriate physical block from which the data would have been read. 


ay Rs 


Table 2-40 
Header Data Format 


So fF. Fe ees ae ee ee Ee oe 
Byte | | | | | , | | | 
0 3 | | CD-ROM Data Mode | 
1 : Reserved | : ! 
2 : Reserved , 
3 : Reserved | 
4! (HSB) = 
5 | 
ee Absolute CD-ROM Address ace? 
oe | | (LSB) ! 


The CD-ROM data mode field specifies the CD-ROM Data Mode of the 
logical blocks in this sector of data. The value in this field are 
defined in Table 2-41. | 


Table 2-41 
CD-ROM Data Mode Codes 

CD-ROM User Data Field Contens Auxiliary Field Contents 
Mode (2048 bytes) (288 bytes) 

00h All bytes zero. All bytes zero 

Oih User Data L-EC symbols 

02h User Data User Data 

03h - FFh Reserved Reserved 


If the MSF bit is zero, the absolute address field gives the logical 
block address of the first logical block in the physical sector where 
the data for the requested logical block address is found. If the MSF 
bit is one, the absolute address field gives the MSF address of the 
sector where the data for the requested logical block address is found. 
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Set 


2.1.20 PLAY AUDIO(C10) Command 


- Table 2-42 
PLAY AUDIO(C10) Command 
oe ce a ee a er oe oe 
Byte | 3 3 3 : 3 | 3 : 
0 , Operation Code (= C5h) : 
1 | Logical Unit Number 3 paccnied , Reladr | 
2 | (MSB) | 3 
a _ 
Starting Logical Block Address ay 
a cusB) | 
6 | Reserved 3 
7 | (CMSB) Transfer Length | 
8 3 | Transfer Length (LSB) | 
9 4 Vendor Unique | Reserved : Flag ! Link 3 


ee eee eeeooaaoaaoaoaoaoaoaoaoaoaoaoaae=e=aeaauaoaoaoaoaoaoaoaoaoaoaeeeee eee 


The PLAY AUDIO command requests that the target to begin an audio 
playba:« operation. This command function (Immed and SOTC bits) and the 
output of audio signals shall be as specified by the pores of the 
mode parameters. 


If an commands related to audio operations are implemented then the 
PLAY AUDIO command shall be implemented to allow a method for the 
initiator to determine if audio operations are supported. A target | 
responding to a PLAY AUDIO command which has a transfer length of zero 
with CHECK CONDITION status and setting the sense key to ILLEGAL 
REQUEST does not support audio play operations. 


The logical block address field specifies the logical block at which 
the audio playback operation shall begin. 


The transfer length field specifies the number of contiguous logical 
blocks that shall be played. A transfer length field of zero indiocates 
that no audio operation shall occur. This condition shall not be 
considered as an error. , 3 


If the logical block length is not equal to the sector. size the target 
may adjust the starting logical block address and the transfer length. 
In such case, it is recommended that the target start the audio play 
operation with the beginning of a sector whenever the starting logical 
address falls within that sector (MSF unit). If the requested transfer 
length causes the end of an audio play operation to fall within a 
sector the target may continue the play operation througn the end of 
that sector. | 


- 58 - 


If the starting address is not found, if the address is not within an 
audio track, or if a not. ready condition exists, the command shall be 
terminated with CHECK CONDITION status. 


If the CD-ROM information type (data vs. audio) changes the sense key 
shall be set to ILLEGAL REQUEST and the additional sense code set to 
END OF USER AREA ENCOUNTERED ON THIS TRACK. 


If the logical block address requested is not within an audio track 
the command shall be terminated with CHECK CONDITION status. The sense 
key shall be set to ILLEGAL REQUEST and the additional sense code set 
to ILLEGAL MODE FOR THIS TRACK. 
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2.1.21 PLAY AUDIO MSF Command 


Table 2-43 
PLAY AUDIO MSF Command 
ee a re ee en” ee 2 
Byte: ! ! ! ! 


t : 
eeeeeeaeaoaoaooooeee eS ———————— a _————————————— oo >h 


0 | Operation Code (= C7h) | | 
1 : Logical Unit Number : Reserved | | | 
2 | Reserved | 
aa Starting M Field | 
4} Starting $ Field 3 
S 2 Starting F Field : 
ee | - Ending M Field : 
- 3 Ending $ Field : 
8 Ending F Field — 
9 : Vendor Unique 3 Reserved | | Flag 3 Link | 


t 
pe RENTED SR a AE AED EA aS SS TS A TESS ESS CS PE TE CT a SSE OER AT SSRN RTCA | 


The PLAY AUDIO MSF command requests the target to begin an audio 
playback operation The connand function CImmed and SOTC bits) and the 
output of audio signals shail be as specified by the settings of the 
mode parameters. 


The starting M field, the starting S field, the starting F field 
specify the absolute MSF address. at which the audio play operation 
shall begin. The ending M field, the ending S field, the ending F field 
specify the absolute MSF address at which the audio play operation 
Shall end. All contiguous audio sectors between the starting and the. 
ending MSF address shall be played. 


A starting MSF address equal to an ending MSF address causes no audio 
play operation to occur. This shall not be considered an error. If the 
starting MSF address is less than the ending MSF address, the command 
shall be terminated with CHECK CONDITION status. The sense key shall be 
set to ILLEGAL REQUEST. 


If the starting address is not found, or if the address is not within 


an audio track, or if a not ready condition exists, the command shall 
be terminated with CHECK CONDITION staus. 
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2.1.22 PLAY AUDIO TRACK/INDEX Command 


Table 2-44 | 
PLAY AUDIO TRACK INDEX Command 


a) 4 3 


-——a ee ee ew 
-~we ew wo oo 
-—— ww wr ewe 


0 ! Operation Code (= C8h) 


1 ! Logical Unit Number ! Reserved ! 
2 ! Reserved 


3 ! Reserved 
‘4 ! Starting Track 
5 ! Starting Index 


6 : Reserved | 
7 ! Ending Track | 
8 | Ending Index | 


9 : Vendor Unique | Reserved 7 Flag 3 Link 3 


The PLAY AUDIO TRACK INDEX command requests the target to begin an 
audio play operation. The command function (Immed and SCTC bits) and 
the output of audio signals shall be as specified by the settings of 
mode parameters. 


The starting track field specifies the track number of the audio 
track. The starting index field specifies the index number within the 
track at which the audio play operation shall begin. 


The ending track field specifies the track number of the audio track. 
The ending index field specifies the index number within the track 
after which the audio play operation shall stop. The audio play 
operation shall terminate at the last block with an index number equal 
to the ending index. All contiguous audio sectors between the starting 
and the ending address shall be played. 


If the starting address is less than the ending address, the command 
shall be terminated with CHECK CONDITION status. The sense key shall be 
set to ILLEGAL REQUEST. 


If the starting address is not found, or if the address is not within 
an audio track, or if a not ready condition exists, the command shall 
be reporting information. 


Valid values for the track and index fields are’ 1 to 99. A starting 
index value of one specifies that playback is toe start with the first 
audio sector of the track following the Coptional) pause. A last index 
value of 99 specifies that playback continues through the last sector 
of the track. 
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If the ending track is greater than the last information track on the 

media, the playback shall continue until the last track is complete. If 

the ending index is greater than the largest index value on the ending 

track, the playback shall continue until this track is complete then 
terminate. These conditions shall not be considered errors. 


If the starting index is greater than the largest index value on the 
starting track, and the stop on track crossing CSOTC) bit of the audio 
control MODE SELECT parameters page is zero, the playback operation 
shall start at the beginning of the next track. This situation is not 
an error. 


If the starting index is greater than the largest index value on the 
starting track, and the stop on track crossing (SOTC) bit of the audio 
control MODE SELECT parameters page is one, the playback shall not 
begin. The target shall return CHECK CONDITION, and the sense key shall 
be set to ILLEGAL REQUEST. 


The operation of the SOTC bit described above comes about because the 
user may not be able to determine the largest index value on a track, 
either from the table of contents or by other means. The SOTC bit one 
case allows the user to determine the largest index. The SOTC bit zero 
case allows the user to set up play operansone without complete 
knowledge of the media layout. 
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Ge1i1.-45 PLAY AUVILU IKRAUK KLLALLVE\LU) LOMmMand 


| Table 2-45 | 
PLAY AUDIO TRACK RELATIVEC10) Command 


6 i 5 ie oe | 


0 | Operation Code (= C9h) 3 
a 3 Logical Unit Number : Reserved | 
2 | (HSB) 3 
3 7 4 
; , Track Relative Logical Block Address 7 
5 (LSB) | 
6 2 Starting Track | . 
7 : CMSB) Transfer Length | | 
8 : | Transfer. Length (LSB) | 
g | Vendor Unigue : — Reserved ' Flag 3 Link | 


The PLAY AUDIO TRACK RELATIVE command requests that the device begin. 
an audio playback operation. The starting address is specified as a 
track relevive logical block address within the specified starting | 
track. The command function (Immed and SOTC bits) and the output of 
audio signals shall be as specified by the settings of the mode 
parameters. 


The starting track field specifies the track number of the starting 
audio track. | 


The track relative logical block address (TRLBA) field specifies the 
two’s complement starting logical block address relative to the 
beginning of the first sector on the track with an index value of one. 
Negative values indicate a starting location within the audio pause 
area at the beginning of the requested track. 


The transfer length field specifies the number of contiguous logical 
blocks that shall be output as audio data. A transfer length field of 
zero indicates that no audio playback operation shall occur. This 
condition shall not be considered as an error. Any other value 
indicates the number of logical blocks that shall be output. 
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If the logical block length is not equal to the sector size the target 
may adjust the starting logical block address and the transfer length. 
In such case, it is recommended that the target start the audio play 
operation with the beginning of a sector whenever the starting logical 
address falls within that sector (MSF unit). If the requested transfer 
length causes the end of an audio play operation through the end of. 
that sector. | : 


If the starting address is not found, or if the address is not within 


an audio track, or if a not ready condition exists, the command shall 
be terminated with CHECK CONDITION staus. 
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2.1.24 PAUSE RESUME Command 


Table 2-46 _ 
PAUSE RESUME Command 


i 7 OU CG 5 4 3 ; 
Byte: | | 
0 Operation Code (= CBh) | | ! 

1 | Logical Unit Number ! Reserved | 


2 Reserved 


3 ! Reserved 
4 Reserved 


’ t ' t 

' ' t ' t 
' ' 1 

' ‘ t { i) 

U t i] 1 i] 

! t t ‘ 

' ' f 


—3-w ere mw ew ow 


5 | Reserved 
6 Reserved 


7 ! Reserved 
8 | | Reserved | | | Resume | 
9 : Vendor Unique | Reserved | : Flag , Link : 


; ' 


The PAUSE RESUME command requests that the device.stop or start an 
audio play operation. This command is used with PLAY AUDIO commands 
issued. | 


A resume bit of zero causes the drive to enter the hold track state 
with the audio output muted after the current block is played. A resume 
bit of one causes the drive to release the pause and begin play at the 
block following the last block played. 


If an audio play operation cannot be resumed and the resume bit is 

one, the command is terminated with CHECK CONDITION status. If the 
resume bit is zero and an audio play operation cannot be paused, (no 
audio play operation has been requested, or the requested audio play 
operation has been completed) the command is terminated with _ 
CHECK CONDITION status. The sense key is set to ILLEGAL REQUEST and 

the additional sense code is set to AUDIO PLAY OPERATION NOT IN PROGRESS. 


It shall not be considered an error to request a resume when a play 
operation is in progress. | 
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2.1.25 PLAY AUDIO(12) Command 


Table 2-47 
PLAY AUDIOC12) Command 

oe ae ee a re 2 oe ee a ee 
Byte! | : 
0 ! Operation Code (= E5h) 7 ! 
1 ! Logical Unit Number ! Reserved ! Reladr | 
2 ' (MSB) ! 
oS : 
, Logical Block Address aaa 

4 
5 | (LSB) : 
6 | (HSB) 3 
co ! 
! Transfer Length == 
8 ! 
7 2 | (LSB) 
10 3 Reserved 3 
11 ' Vendor Unique : Reserved ! Flag : Link 3 


1 
SS EE EE EEE SE e—eET———eeee—Eee 


The PLAY AUDIO(12) command requests that the device begin an audio 
playback operation. This command function (Immed and SOTC bits) and the 
output of audio signals shall be as specified by the settings of the 
mode parameters. See the PLAY AUDIO(C10) command for a description of 
the fields in this command. , 
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2.1.26 PLAY AUDIO TRACK RELATIVE(12) Command 





Table 2-48 
PLAY AUDIO TRACK RELATIVEC12) Command 

ae oe oe Fe ee a re a ee he ae SF 
Byte | 
0 ! Operation Code (= ESh) ! 
1 ! Logical Unit Number ! Reserved ! 
2 ' (MSB) ! 
30 ! 
aU ana EE Track Relative Logical Block Address aes 
4 
5! (LSB) | 
6 | (MSB) | | 
TO | ! 
, Transfer Length —— 
8 
g | (LSB) } 
10 3 Starting Track | : 

11 , Vendor Unique | Reserved | Flag | Latk 





The PLAY AUDIO TRACK RELATIVE(12) command requests that the device 
begin an audio playback operation. The starting address is specified as 
a track relative logical block address within the specified starting 
track. The command function (Immed and SOTC bits) and the output of 
audio signals shall be as specified by the settings of the mode 
parameters. See the PLAY AUDIO TRACK RELATIVEC10) command for a 
description of the fields in this command. 
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2.2 CD-ROM Page Descriptions 
2.2.1 MODE SELECT Pages 


Each page descriptor specifies parameter for the controller to use for 
subsequent operations on the specified logical unit. The page 
descriptors are specified as follows. The Table 2-49 specifies the page 
code. Each page descriptors are specified in from Table 2-50 to 2-54. 





Table 2-49 
Page Codes 
Page Code Descriptions 
01h | Read Error Recovery Parameter 
2Dh Shut Down Time Control Parameter 
2Eh Audio Control Parameter 
2.a.1.1 Page Code Olh 
Table 2-50 
Read Error Recovery Parameter (Page Code O1h) 
io, F =e 2 eh Fee ef fe ee Fo 
BYTE , ; 3 ! : | 4 
0 | Reserved ! Page Code ( O0lh ) © | ! 
ae Parameter Length( 06h ) ! 
20 Error Recovery : 
30 Read Retry Count ! 
4 ! Reserved | ! 
; a at el a re 
Bt Reserved ! 
Sa a aa a ale TL 
6 . Reserved 
Ie a Pac 
‘ar Reserved | 7 


The read error recovery parameters page (Table 2-50) specifies the 
error recovery parameter the target shall use during any command that 
performs a data read operation to the media (e.g., READ, READ TOC, 
etc.). | | | 


The correlation of the error recovery parameter and the bit settings 
defined for CD-ROM devices is given in Table 2-51. The interpretation 
of these bit settings for CD-ROM devices is given in Table 2-52-1, 
2-52-2,2-52-3 and 2-52-4. If the error recovery parameter is set to any 
other value the command shall be terminated with CHECK CONDITION © 

gtatus. The sense key shall be set to ILLEGAL REQUEST and the 
additional sense code set to INVALID FIELD IN PARAMETER LIST. 


The read retry count field specifies the number of times that the 
controller shall attempt its read recovery algorithm. The default value 
is eight. | 
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Table 2-51 
Error Recovery Level 


Bit! ES 6 eo 3 5 Lo 0 
Byte | ! ! ! ! Ho ! 

2 a a ! ' PER ' DTE ' DR 
Value | ! ! : ! ! ! ! 

00 | : _ 4 gg fg 


a ee a 


01 3 | 3 0 | ) | a ee oe 

ee ce a a ee ee 
05 : 0 : ee ee 

06 | : _— ! Cie 2s 
7 __— asa _—- a. 
ie a 
Ee Se ee a ae 
J Se SE 0 a Oe ME On A 
a a ee 
ee 
27 | : : 4 3 i 3 i. 4 : 1 


NOTE: Reserved bits are not shown and shall be zero. 


DCR --- Disable Correction 

DTE --- Disable Transfer on Error 
PER -~- Post Error 

TB ---- Transfer Block 


A CIRC recovered data error is defined as a block for which the CIRC 
based error correction algorithm.was unsuccessful for a read attempt, 


ee 


but on a subsequent read operation no error was reported. The number of 


subsequent read operations is limited to the read retry count. Layered 
error correction was not used. | 


A CIRC recovered data error is defined as a block for which the CIRC 
based error correction algorithm was unsuccessful for a read attempts 
up to the read retry count. Layered error correction was not used. 


An L-EC recovered. data error is defined as a block for which the CIRC 


based error correction algorithm was unsuccessful but the layered error 


correction was able to correct the block within the read retry count. 


An L-EC uncorrectable data error is defined as a block which could not 


be corrected by layered error correction within the read Petry count. 
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00h 


Table 2-52-1 


Error Recovery Parameters 


Description 


This is the default setting of error recovery parameter on 


01h 


04h 


when a power-on or reset condition occurs. 

If an L-EC uncorrectable data error occurs data transfer is 
terminated with a UNRECY_ERROR CUnrecovered data error). The 
error block is not transferred. The error address is set to 
the address of the last block transferred to the host computer 
plus one. 


Only CIRC and RETRY Cretries of the read operation) are used. 
If a RETRY unrecovered data error occurs data-transfer is 
terminated with a UNRECV_ERROR. The error block is not 
transferred. The error address is set to the address of the 


last block transferred to the host computer plus one. 


If an L-EC recovered data error occurs data tranfer is not 
terminated. However, when the data transfer has completed a 
RECV_ECC (Recovered data error with ECC) is reported. The 
error address is set to the address of the last block for 
which an L-EC recovered data error was detected. 


If an L-EC uncorrectable data error occurs data transfer is 
terminated with UNRECY_ERROR. The error block is not 
transferred. The error address is set to the address of net 
block on which an L-EC uncorrectable error was detected. 
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06h 


07h 


— Table 2-52-2 
Error Recovery Parameters 


Description 


Only RETRY and CIRC are used. | 

If a RETRY recovered data error occurs data transfer is not 
terminated. However, when the data transfer has completed 
with RECY_RETRY (Recovered data error with retry). The error 
address is set to the address of last block for which a RETRY 
recovered data error was detected. 


If a RETRY unrecovered data error occurs data transfer is 
terminated with UNRECY_ERROR. The error block is not 
transferred. The error address is set to the address of the 
last block on which a RETRY unrecovered error was detected. 


If an L-EC recovered data error occurs data transfer is 
terminated with a RECV_ECC. The error block is not 
transferred. The error address is set to the address of the 
last block on which an L-EC recovered error was detected. 


If an L=EC uncorrectable data error occurs data transfer is 
terminated with a UNRECV_ERROR. The error block is not 
transferred. The error address is set to the address of the 
last block on which an L-EC uncorrectable error was detected. 


Only CIRC and RETRY are used. 

If a RETRY recovered data error occurs data transfer is 
terminated with a RECV_RETRY. The error block is not 
transferred. The error address is set to the address of the 
last block on which a RETRY recovered data error was detected. 


If a RETRY unrecovered data error occurs data transfer is 
terminated with a UNRECV_ERROR. The error block is not 
transferred. The error address is set to the address of the 
last block on which a RETRY unrecovered error was detected. 
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20h 


21h 


24h 


Table 2-52-3 
Error Recovery Parameters 


Description 


If an L-EC uncorrectable data error occurs data transfer is 
terminated with UNRECV_ERROR. The error block is transferred. 
The error address is set to the address of the last block on 
which an L-EC uncorrectable data error was detected. 


Only CIRC and RETRY are used. 

If a CIRC and RETRY unrecovered data error occurs data 
transfer is terminated with UNRECV_ERROR. The unrecovered 
error block is transferred. The error address is set to the 
address of the last block on which a CIRC and RETRY 
unrecovered data error was detected. 


If an L-EC recovered data error occurs data transfer is not 
terminated. However, when the data transfer has completed a 
RECY_ECC is reported. The error address is set to the address 
of th last block on which an L-EC recovered data error was 
detected. | 


If an L-EC uncorrectable data error occurs data transfer is 
terminated with UNRECV_ERROR. The error block is transferred. 
The error address is set to the address of the last block on 
which an L-EC uncorrectable data error was detected. 
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25h 


26h 


27h 


Table 2-52-4 
Error Recovery Parameters 


Description 


Only CIRC and RETRY are used. 

If a RETRY recovered data error occurs data transfer is not 
terminated. However, when the data transfer has completed a 
RECY_RETRY is reported. The error address is set to the 
address of the last block on which a RETRY recovered data 
error was detected. 


If a RETRY unrecovered data error occurs data transfer is 
terminated with a UNRECV_ERROR. The error block is 
transferred. The error address is set to the address of the 
last block on which a RETRY unrecovered data error was 
detected. 3 


If an L-EC recovered data error occurs data transfer is 
terminated with RECY_ECC. The recovered error block is 
transferred. The error address is set to the address of the 
last block on which an L-EC recovered data error was detected. 


If an L-EC uncorrectable data error occurs data transfer is 
terminated with UNRECY_ERROR. The error block is transferred. 
The error address is set to the address of the last block on 
which an L-EC uncorrectable data error was detected. 


Only CIRC and RETRY are used. 

If a RETRY recovered data error occurs data bceaeber is 
terminated with RECVY_RETRY. The recovered error block is 
transferred. The error address is set to the address of the 
last block on which a RETRY recovered data error was detected. 


If a RETRY unrecovered data error occurs data transfer is 
terminated with UNRECV_ERROR. The error block is transferred. 
The error address is set to the address of the last block on 
which a RETRY unrecovered data error was detected. eo 
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Z.2.1.2 Page Code 2Dh 


Table 2-53 

Shut Down Time Control Parameter (Page Code 2Dh) 
ie ee ee ee ee ee ee ee 
Byte } ; : ; 
t t ‘ ! 
0 Reserved ! Page Code ( 2Dh ) ! 
1 | Parameter Length ( O6h ) 
2 | Reserved ! 
3 3 Reserved ! Inactivity Timer Multiplier ! 
4! (NSB) | ! 
Se Number of MSF - S Units per MSF - M Unit Ja 
5 | | (LSB) | 
6 : (MSB) _ | 
, Number of MSF - F Units per MSF - §$ Unit — 
7 | (LSB) | 


—oaaoooooaooaoaoaoaooooaoooaoaoaoaoaooaooaooaaoooooaaaaeaeeeaeeaoaoaoaoaaeaeaoaoaoaooaooaoeaeeeeeeeeaoooooaaoaS=saeaoeoaoaoaeooaoeeaooeeeeeeeeoaooooeeeaeaaeeooeeeeaaaaoaooooeeeeooooeeeeaeeee——————e—e—eeeeeeee————e—ee 


The CD-ROM parameters page specifies ere that affect all CD-ROM 
data types. 


The inactivity timer multiplier specifies the length of time that the 
drive shall remain in the hold track state after completion of a seek 
or read operation. 


Higher values in this parameter may have an adverse effect on the 
drive MTBF, in some implementations. 


Table 2-54 
Inactivity Timer Multiplier Values 
Inactivity Timer Minimum Time in Inactivity Timer Minimum Time in 
Multiplier Hold Track State Multiplier Hold Track State 
Oh 5 minutes 8h 16 Seconds 
th 125 milli Seconds 9h 32 seconds 
2h 250 milli Seconds , Ah 1 minute 
3h 500 milli Seconds Bh 2 minutes 
4h 1 Second Gh 4 minutes 
dh 2 Seconds Dh 8 minutes 
6h 4 Seconds Eh 16 minutes 
Th 8 Seconds Fh 32 minutes 


The number of S Units per M Unit field gives the ratio of these MSF 
address value. For medi conforming to the CD- ue and CD-DA standard, 
this value is 60. 


The number of F Units per S Unit field gives the ratio of these MSF 
. address value. For medi Conan to the CD-ROM and cD- DA standard, 


this value is 75. 
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2.2.1.3 Page Code 2ZEh 


Table 2-55 | 
Audio Control Parameter (Page Code 2Eh) 

ee re a ee ee er er ee ee er ee 
By te 3 3 3 : 3 3 : : 
0 : Reserved | Page Code ( 2Eh ) : 
d. | Parameter Length ( OEh ) | : 
2 | Reserved : Immed | SOTC : Reserv | 
3 | | Reserved | | 
4 : Reserved ; | 
5 | APRVal | Reserved | Format of LBAs / Sec. 3 
6 | (HSB) 7 | 
! Logical Block per Second of Audio Playback acne 
4 , (LSB) | 
8 : Reserved | | Channel 0 Output Selection | 
9 : | Output Port 0 and 1 Volume | 
10 : Reserved 7 Channel 1 Output Selection : 
1] | reserved | | 
12 | 7 Reserved : 
13 ; | Reserved : 
14 : Reserved | 
15 3 | Reserved | : 


The CD-ROM audio control parameters page sets the playback todes and 
output controls for subsequent PLAY AUDIO commands and any current 
audio playback operation. 


An immediate (Immed) bit of one indicates the target shall send 
completion status as soon as the playback operation has been started. 
But this bit is not supported and must be set to zera. 


It is recommended that a Logical Unit type RESERVE be issued prior to 
starting audio play operations with an Immed bit of one in any multiple 
initiator environment. 


A stop on track crossing (SOTC) bit of zero indicates the target shall 
terminate the audio playback operation when the transfer length is. 
satisfied. Multiple tracks shall be played as necessary. Periods of 
time encoded as audio pause/silence at the beginning of tracks, Cindex 
0,) shall also be played. 


A stop on track crossing (SOTC) bit of one indicates the target shall 
terminate the audio playback operation when the beginning of a 
following track is encountered. 


The audio playback rate valid CAPRVal) bit value of one indicates that 
the format of logical blocks per second (Format of LBAs / Sec.) field 
and the logical blocks per second of audio playback field are valid. 
But Format of LBAs / Sec is not supported and APRVal bit must be set to 
zero. 


The output port channel selection specifies the audio channels from 

the disc to which this output port should be connected. See Table 

2-56. The default value for channel zero output is Oih and for channel 
one output is O2h. 

lf the channel zero output and the channel one output are the same value 
except for 00h, the command will be terminated with a CHECK CONDITION © 
status. The sense key is set to ILLEGAL REQUEST and the additional sense 
code is set to INVALID FIELD IN PAT AMET ES Lior. 


Table 1-56 
Channel Output Selection 


output port muted 


000 0 
000 1 connect audio channel 0 to this output port 
001 0 


connect audio channel 1 to this output port. 


The channel volume control indicates the relative volume level for 
this audio output. A value of zero indicates the output is muted, a 
value of FFh indicates maxmum volume level. 


The default volume level shall be set to the maximum level. 
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2.2.2 MODE SENSE Pages 


Table 2-57 
Page Codes 
Page Code Descriptions 
Oih Read Error Recovery Parameter 
20h Shut Down Time Control Parameter 
2Eh Audio Control Parameter 
3Fh Return all Pages to the initiator, See PCF bit 
configuration. Page Code valid for MODE SENSE commands 
only. 


The target shall return the same Page Length value in each Page that 
it supports with the 3Fh Page Code whatever the value of each bit of 
the PCF field is. 
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2.3 Additional Sense Code 


Table 2-58-1 
Additional Sense Code Discriptions 


Additional | Suggested Related 


Sense Code Descriptions Sense Keys 
00 No Additional Sense Code | NO SENSE 
02 No Seek Complete HARDWARE ERROR 
04 Drive Not Ready NOT READY 
09 Track Following error — HARDWARE ERROR 
11 Unrecovered Read error of data MEDIUM ERROR 
blocks 
17 Recovered Read data with retries RECOVERED ERROR 
18 Recovered Read data with ECC RECOVERED ERROR 
20 Invalid Command Operation Code | ILLEGAL REQUEST 
24 Illegal field in CDB ILLEGAL REQUEST 
a0 Invalid LUN ILLEGAL REQUEST 
26 ‘Invalid field in Parameter List ILLEGAL REQUEST 
28 Medium Changed UNIT ATTENTION 
29 Power On or Reset or UNIT ATTENTION 
Bus Device Reset occurred 
2A Mode Select Parameters Changed UNIT ATTENTION 
40 Ram failure HARDWARE ERROR 
42 Power On Diagnostic Failure HARDWARE ERROR 
43 7 Message Reject Error | ABORTED ERROR 
44 Internal panctonies Error HARDWARE ERROR 
45 Select/Reselect failed | ABORTED ERROR 
47 SCSI Interface Parity Error | ABORTED ERROR 
48 Initiator Detected Error _ ABORTED ERROR 
49 Invalid Message Error ABORTED ERROR 


oe a te OP ee ne a a a A EN a ee 
ee er re a ee Pe ne rn=lDaaeaen serena rete ytnasinraesneGiretatee-rEnstriai et rararSiNSntSherrenti rrr nr St er TR LET CL LL LL LL A IO AM 


Table 2-58-2 
Additional Sense Code Discriptions 


additional Suggested Related ~ 


sense Code Descriptions | | | sense Keys 
A Caddy Not Inserted NOT READY 
Al Unable to recover TOC NOT READY 
A2 Focus servo failure HARDWARE ERROR 
A3 - Spindole servo failure HARDWARE ERROR 
A4 Data nant failure HARDWARE ERROR 
A5 End of user area encountered on this ILLEGAL REQUEST 

track 

A6 Illegal mode for this track ILLEGAL REQUEST 
AT ROM failure | HARDWARE ERROR 


A8 Audio Play Operation Not In Progress ILLEGAL REQUEST 
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